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[Mi?] 

[ % bh m ] 

[am xtiif ] 

[ f & bh % ] 

[ffipff Xttl^Ffr] 

[iff fFftlUA] 

[ft^Xli^ffc] 
[ftl! A] 

[ma l fcf^g A3 

[#H±] 

[ma l fcmiA] 
[#n±] 

m£Xli£ft] 

[#n±] 

[ft^xn^m 

[ma l rzixmA] 

[#n±] 

[fr^xitzm 



P00891702 

t|fi*0^rfftsm^ 1 13 4-2 nxt5i^A a ^ M% 
Pff F*3 

tlli^ffliltl 13 4-2 ^tBi^M^M^ 
SiH is] 

t« W^^mttm^ 1 13 4-2 ^t5M^a*M?£ 
Pff F*3 

^M^vSEsa i - i - i ^tsiti^^art 

BB * ft 

if itn^mff 1 13 4-2 ^^tEil*^t**i^ 

pff 

mm fsWi 

000105567 
110000084 

ifffFH^vS Ata ^iff fF*^Pff 

+ *s He* 

100068700 

100077562 

100096736 
+ *l 

03-3660-0904 

100117156 
WBB JEW 



[58 L fziXMA] 

[#n±] 
[ma l tftaA] 

[#n±] 
[ma l fcmiA] 

[#n±] 



100111028 
Oj* tf A 

100089048 



100101317 

#151 2 0 0 4 - 99671 
¥/&16^ 3^ 30 B 

164232 
1 6, 0 0 0 P3 

iff fFlt^<?>SBH 

Bfl *h m i 

0202032 
9715834 
99 13367 
0102432 



[if i ] 

5-7; ; u ^ 'j >&fiiiiejg. 

[If ^JI 2 ] 
[If ^JI 3 ] 

[If ^JI4 ] 
[If ^JI 5 ] 

pH^ 3~ nciim-t § 3 t (c «k *) m h ntz b-T 3 ) v -f <; > @£ffise^<^*-;§^T£> o t » i$ 

5-7 3 ; u 7" 'J > S^ffig^^ 0. 0 lwtppm~ 10wt%#t?*S?iS. 
[If ^JI 6 ] 

m^m 1 . 2 5 ie*£<7>5-7 3 ; u ^ >; >atffi^^^#*-t ste^^am^. 



[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

x i ^if is \-> x it mm & t \z * - ^^^^^tv^, 

[ 0 0 0 3 ] 

-7?. 5-t 5 ) v -f ') ymitUW&Ut LT<jo A»l3Ii£fc**D ^tiTi? 0 . JSCJPI-i: LT.IH 
it (iff f«SK 1 #M) . ^^^it jixf;^P'j F (iff ft Jem 2 #M) . 7i7li 
T5> (fll^tf. ifffF3cSK3 #M) . \z h* n ^ y > f 4 7 ^ 7 7 - 4 ( iff fF^CiSK 4 #M) 
. vH^BSt> i^tji, (iff fF^S^ 5 #M) . ^*=« ^ (iff fF^CiSK 6 #M) ^ 

[ 0 0 0 4 ] 

l l . 5-t 5 h 7* 'j ^ ii Jisse^ a, -e ztzib. Mm^n. mm • 

[ 0 0 0 5 ] 

5-t 5 7 v -f ') ymumMitm%Q<7> ft m-iz mm $ (iff 7 #m) *>* 

W 1± ~t £ t . HH <r> m fe ^ X It % \>M a £> o tz o 
[iff ff£itK 1 ] iff i BH 4 8 - 9 2 3 2 8 ^1># 

[ifffp^:^ 2 ] iff nana 62-111954 
[ifffp^:^3 3 iff ^¥ 2 - 7 6 8 4 1 *?£m 

[ifffF£iSK4 ] 6 - 1 7 2 2 8 1 ^l>ffi 

[iff fF^ClSK 5 ] ftm¥ 7 - 1 8 8 1 3 3 ^l>$g 

[ifffF^:^6 ] iff 9-316041 sf&m 

[ifffF^^ 7 ] iff if 4 - 3 3 8 3 0 5 ^1># 

[%BH<7>i^] 

[ 0 0 0 6 ] 
[ 0 0 0 7 ] 

*%B^^^a. ^^smiicaE A*ftjg*ftft*ff o n^^->^«wflgtcict#Lfe 
5-t ^ 7 u >^^>gtti 2 -e. ^- <t> tii j& ^ ^ s^-r s c t \z j= »j . ±ies^**is 
fz$ ns 5-t ; JL7* 'j >se5Hsejgfc*#<b*i£ c t ^ l . *i£BF3^^^$ i±^ 0 

[ 0 0 0 8 ] 

-t%t>*>. *5tmn. 5-t 5 ) v -? > mm mm. * jg^-t s t *> * . 

^^B^ii^ic. m >f *>^»Wfl&k:i»# Ltc5-t $ 7 u -7* ^ ^^>gt±i 2 -tK f7>i^ 



<7> T* £> £ * 

>i %WTT'J> 9 . 5-T 5 ; U 7' 'J Olwtppm— 10wt%#t?*>g^m#t-t £ t 

<7> *> S . 

[ 0 0 0 9 ] 

*%B^c^5-T5 ; U ~f V HflJ & * i>* & < . * (Vtzibnx *) ftv^futlT 

[0010] 

. 2liU^)I^SiT-t Jc v>. pHUSM^LTli. jfc^ltK y 9 Jim. 

wt. n >n * f 'j a, iBi, x ~ ^ . -7 9 >im. i> ^ z n h 

[001 1 ] 

3 ; L -f >) >WlftWtMm&l£ 0 . 0 1 wt ppm~ 1 0 wt% x ZhlzO. 1 w t p pm~ 5 w t % . 
iff \z 1 wt p pro — 1 w t % £> s £f Hv^. d <t> * }§ fix <?> p H li 3 ~ 7 . 3 <b ic 3 . 5~7. 

iff IC 4 — 7 fc*#F * L O. tLfz. ZCD&mfarplZlt. 5-7; ny^lllfi^^li!)' 
[0012] 

*%b^<^5-t 3 ; u -7* >@£fiig£^tt. K§ A *y"£&wm\zm.m L£5-t 3 ; v -f ') > 

^T'§ S. ^<7)M^iStca-;g^^/]BxTlSHfb^ ti: 2> C t ic J; 0 5-T $ ; U 7* 'J > 

^ffi^^^HI*^ LTfl§ :t^T*n. m ^ *>^«Wfl&k:i»#$ t S 5 _ 7 ; ) L- -7" 'j 

>iH7tt, m n-r. t^mm^n*^, !tf w 11948-9 2328-^ 

l>ffi. ^^BH62-111954^i>*. ^^¥ 2 - 7 6 8 4 1 ^-i>«. Jff m ¥ 6 - 1 7 2 2 8 1 ^ &m . ^^¥7- 
1 8 8 1 3 3 ^-i>#. ft ^¥ll- 4 2 0 8 3 ^-i>##lcie®^^vStc7iDTMTtt/it ) ^. %*Lh<7>M 

. 5-t 3 ; u -/ ') y mumu^m^^ 

[0013] 

7x * * > Jb**S a" L & <?> * Ll>. 

[0014] 

5-t 3 ; u ■/ v >&cori t>$«M-\^«fii, %mmizmm l ^5-t 3 ; u 

■7* 'J >^-;g^^pl ^ -^mWfl&lciiJR-r -5 - t tc «fc 0 i«T'§ 5o C<7) «k 7 ^r>§^ i: L 
Til, 5-t 3 ; u ~f 'j > ^^-ig^-ttitt'ff ic^iJFS $ ti«rv>**. tR ; i? > ^ * 7. * ^ >- H 
; > 7 ; — * . x 9 ) — * . -7° n ) — ;L- x -i V 7° a ) — >l x ~? 9 J — & ^ A "J ~f 9 ) 



— >l ^ CO T >l n — >l ^ ; NJ-y > f AT 5 K . if 47tl-7; h'f ^)7 ^ 

H & ; ^ m x > & * £ vr h ft . * . x > f ;u * ;u * ^ x h . > ? ; - >i X ti x ? ; - 

^^$?*L<.tK. i 9 J - ;u Xlix 9 ) - 4- \zn * L * x 2ft &±<7>$gjgfc 
[0015] 

t LT ti*f tc m%.$ ftftv^jb*. fiige. t 4 9j ') ^m^j L < ItT >i U V 

±M^«^*SHb^jXti^i^. 7>t-7, 7;>, 7; ) * % * S ft a % * (C $g 

fl? L t <^> >b**F * L < . TkiHb ') f*)Av 7k@£fbf h ^ a . TkSlfb^ x ^ N 
fb^'i^A. TkSHb^ ^ x ^ a . TK^fb-fe x ^ ^ N TK^fb^'^^A. ^s^ta^-^a. 

j^^TA^E-'/ A. }£B£f b ^A. V ') V A. M ^ A. M 

^7 A f b 'J ^7 A . j^^7K^^7'i^7A. T A t — T x i f 4 7 ; > v x > f 4 T 5 A , h 'J 

> f 4 7 ; > , If 47;>, x I f 4 T 7 5 A „ h M I f >l T 5 A % ?|< tC }g ft? t fz % CO 

=k 9 fcf * L < . t a ^ - t & tK tc $g fl? L *z «t <^ *>iff tc iff * L v> o c ft ^> * >g % 2 ft W 
ltI*^fctT(!ffiUUu. ta t-T7k<7ViSSti. 0. * L < s 0. W 

[0016] 

Lfct^t#Faik:i$fflT§ S. fig it <?> vS ^ fi ti . nft# L 5-t 5 >» u ^ >; > m& ^ <b J®^ 
3 ti § 5-t 5 ~f ') > mm 10, M tc W L T . W 5 0 0 Ofg t ^ » *»^F IK, J:^IL< 
li W 5 0 0 ^t ^ M. ft \z W50fg t ^»**#f ILi\ . L fc5-T 5 ) U ^ > ^ 

i^^i^? 5-t 5 ; u 7- >«tigai»tt. m i Jry^mmm^m&m^mm. mm, 

% T'J)§. 
[0017] 

3 <JO Jc 7 ft V§ j$ t L T ii x * ; x > f >l X ;U * x K ; > ^ ; — ^ . i 9 ) — Hr x 7' a 

^ ; — ;l, x ^ V7"nM' ~f 9 ) — n, ^ -i S J ~f 9 ) — >i ¥fco~r >i zi — >i 3k ; N . N - x > 

f 4*4A7; H x NJ-y > f 47-h 1 7 ; H CO T 5 K yk ' V ') x > ^ ft if l-f tl 

[0018] 

ft Jg « t L T ti . m i* ***f Si i" £ t T« *> tl It ft \Z ffl m £ ft ft v^*» , C <7> J: 7 ft Jg & i: 
LTli, yXf 4X-f4, yM V7*Pf*X-f 4, x* ^- y ' s f h 7 t H n 7 7 > 
. x>h^rxi^>#<^i-f^^;S^>f^. ft Ifc x ^ x it^afi, ft ^ >f V 
7'nf)k y - "7*f n 7 h >^^>xxf 4^ ' 7 -fe F >\ if 4if AtF^i^yh 

> ?k ; t -b h — h ^ . *<y */ - N >i # — h >i & ft ^ t)*m i-f ^ ft . ft & > f ^ . ft 

f x r -7*f a v ^ h > . T -t h > X ti T -h h — h ') >l frtf IK, ftit > f ^ . 
y - -f f n 7 f h > . T -b h > X ti T -b h - h 'J tl 1)*ft izttf Li>. * . zatiJi^ss 

[0019] 

■i ^>#*^<-;§^tc j: svg^^^vgm* t mmtcou^coumit. mm%L7kvm&i3*w 

fbL ftv^^flitcfev^T. -20 — 60'C ***f S L < . - 1 0 — 3 0 °C frft tc t L v^ 0 
[ 0 0 2 0 ] 

*ISB^<^ 5-t $ j v -f >) y ^fig^^ti . 5-t $ ) u -f ') y t 5 ; S**t x iST-ff 
1$ fifct^)^, T5 ;Sl:l,3-y t^v-l,3-y t FdH V > K-4-2-^H^f 
#m t ft § J= 7 ftf^HS^IS^ L fct<7><?> J: 7 tc. t 5 ; *jb*/m*##nrii6SrftK*T?ft 
S3 ft 5-t $ ) u 'J >i^biILTt J;v^o *I£b^<^5-t 5 ; u -7* 'J ymm 

muit. *3tmizift*>mMj]&. -t%t>*>. 2-y ^->i-$- ( p-t >i^*y * >i #->i- 

^nft-i) -ir**f >-5-^-> • £fiH St T fin Tj>S^5-t 5 ; u ^ -j > ^jg 



[ 0 0 2 1 ] 

-f 'j >lfcfcfgaj $ -t±. *<7>jgaiS*flH!fck: j: »j pH^3~7lcH^i-£ c ^ ic «k *j #«b*ifcs 
5-7; ; u 7" >; > ■ itSfiitJ!gco7K^jRT-*> o t . f^TMSft + ^^afb^ -f *->agjg**5-T 5 ; 

U 7" 'J > &£BifrJ!gitlJg<7> 5 0t* %J^TT*i> *) . 5-T 5 ; U 7" >; > geffiie^^ 0. 0 1 w t ppm 

~ i o w t %# t? * $g * £ Lu. 

pHli 3- 7T £> tl «iff 3 tl * v^*» . $f * L < It 3 . 5 - 7 . iff £f * L < li . 4 ~ 7 T* *> 

& . 

isffc^RM ingni. 5-t 5 ; v -/ ') > mmmumm^ 5 0 t >i xttT-z&nitn \z 

m%. 3 tl # v^*». tfiKlil Ot^%MT, ^ tc *F U L < 3 % t >v tlT? £> 3 . 5-t 
5 ) V -f ') ymffi&Mcom&lZQ. Olwt ppm~10wt%T*£>tU£iff icPS^^ ti&v^\ £f i; L 
<liO. lwt ppm~5wt%. iff ic£f * L < It lwt p pm~ 1 w t %T *> -5 . 



tl^llE^^^^MLT^iv^ Kf^^UTIi, iff fF^i^ 7 tc ^ 2 tlTi^M 
jb*# It h tl -5. o 



f$ffllc^LTli. &*n*>£tf-?& ffli-tia £ < . Sttftlctt. iff fF:£itK 7 tc Hg^ $ tiT 
[HJfe0J] 



[ 0 0 2 4 ] 

hmj 1 5-t 5 ; u 7- > mmmu^mm 

&SH£ -i iry^mmm C AMBER L I TE IR120B Na. ir >i if ) (**) fill) 180 mLfctf^Ak: 

T h m L tz o )X\.->T*. M M ti °7 U lz. 5-7; J^^lfilfi 3 6.0 0 g ( 2 14 mm o 1 ) 
^ A ir >^m^ 1800 mUzMML tz^^&mfagt. Airy^m^ 1 0 0 0 mL^MiftLfc. }X 
v*-?, IN 7>t^7^^3)o < •) tIi«L, Hfe<7>>gftft 5 9 4 niL^ffgXLf- 0 tf IX L 
tSHift*60%ffill 33 mL(HN 0 3 4 4 2 nimo 1 ) \z 1$ z_ . zn#L-nfiILfc. gffif&lcBf 
»>^^ 4 0 0 mL^^nx.. x?7-?|L(WLT^bi °C T- 1 6 K If S L . #f til L 
feU^^KR^I L . SBf>^^ 5 0 0 mLTi5fe^Lfc. # <b tifcm** 1 2^f^MEE 

HI* L. Emm 3 1. 0 9 g (160 mmol) *ntz« f ^fttr- ? ^WTlc^t. 

[ 0 0 2 5 ] 
B*^ : 114 °C 

1 H-NMR (D 2 0, 4 0 0 MHz) d ppm: 2.75 (t. 2H, CH 2 ) . 2.93 (t, 2H, CH 2 ) ■ 4.17 (s, 2H. C 
Ho) 

1 0 C-NMR (D 2 0 , 1 0 0 MHz) d ppm: 30 (CH 2 ) ■ 37 (CH 2 ) , 50 (CH 2 ) , 180 (CO). 2 0 7 (COO) 
7Clfe^*fm : C 5H9 N0 3 • HNO3 1 U 

mt&m : C 3 0. 9 3 % ; H 5. 19% ; N 14. 4 3% 

HPJM : C 30. 1% ; H 5. 2% ; N 14. 7% 

Jll^fi : 31. 9 4% 



Mry?x2^y>r^-7A -^^9f*f^ ; ^il^7 => U : 7 A 9 7.ftU lonPac AS 1 2 A 



[ 0 0 2 2 ] 



[ 0 0 2 3 ] 



mW\m : 31% 



s : N a 2 C 0 3 t NaHCO^#*f £ tMSSr C N a 2 C 0 3 : 3. 0 mmol/U N aHC 0 3 : 0. 5 ramol/L 

) . mm : 1. 5 mL/min. . MMAI : 2 5 a, ^/v Afig : 3 5 °C x : MMfeiiS 

[ 0 0 2 6 ] 

[ 0 0 2 7 ] 

If fffi*^ 

O : I^^L ft u 0 

A : IvMitS ft^t*"? a ftu 0 

X : ^fiTk: ^t* ft ^v* 
[ 0 0 2 8 ] 
it IS 00 1 

5-7; -7 'J >Sfr£|fcjfi<so*«»J&vm#fc&J!!i-S JJi^MiHifeflJ 2 [B]tilc LT . 
Hxt^fPfffi L £0 ft*?. 5-7; ; i^'Oiiifi^tgifiii, llii^)5-7; ; 
') >WlftWlM<7>&MWL<n. 5-7; J l ^'J>i^vffii^ 5-7 5 ; u 7' >; > 

uUitm A * y mm t . ^-*i^iilB] : E^iiSi:ft.SJ:7ic. 5-7 5 ; u ■/ 'J > 

[ 0 0 2 9 ] 

[ft 1 ] 





A 


B 


C 


D 


E 






O 


O 


O 


O 


O 




O 


O 


O 


O 


O 






X 


X 


X 


X 


X 


@{* 


A 


A 


A 


A 


A 



[ 0 0 3 0 ] 

mum 3 

[ 0 0 3 1 ] 

tt$5tfiJ 2 

5-7 5 ; U 0.5g^7k lmLlC)g#Lfc*$g**&ffl^SJ^l±liite0J 2 

[ 0 0 3 2 ] 
[112] 





A 


B 


C 


D 


E 




O 


O 


O 


o 


o 




A 


O 


A 


A 


o 



[ 0 0 3 3 ] 

ft 1 . 2 J: *) . 5-7 ; J u 7* 'j > mmmU^y^Mmlt , 5-7 ; ; u 'J > ^^^^<^tK 
SgifclcJfcR L < ^ftfc*I8tf> tift o fc, 5-7 5 ; V -f <) > mUmU<7) :tf< }g <?> 81 it 
tc^^ft^mW^^)l»^'l4^7.tt^^^^T^ *J . SX 9 J*v^3b*«k 9 ffif^T-£> o fee isfc. 
5-7 5 h 'i > ^ffi^^^m^^^Mt . 5-7 ; j v -r m > gfc JS Ifc JS tf> HI # i: Jfc 5 t 

£ < ^fl**I8#><b fl-f. iff #ft^*>BK *) Sfcv* J: 9 ffifgT*£> -o fc. 
[ 0 0 3 4 ] 



5-T 5 ; U ~f V yMffiMUO. 5 gfcfigifrUIO.5 >f * > 3581* 1 0 mLtc vgff? L . 5 5Hf 

5-7; ;i -/ ') >mumuo. 5 « t mmmo. 5 g^ ^ *>3£&*io muc>g« l . 

[ 0 0 3 5 ] 

HJfcfll 5 (*!»«7J^*) 

rt^l2 cm*>lftfM£# v Y lzM±m~$: 600 g5t±I L . it o ^^IR^fi^ % 1 2 3SJS ft L T 5 
mS±L, SSrtTffiS^tfc. 1 B 1 [nlftie^M^lc J: £ ^HKfimii^f o fc. 2 
1 B I^H^ti^ ^iEH L fc. <e <o*S«fcft 3 \z * t #>fc. 
[ 0 0 3 6 ] 
[H3] 





;s^(ppm) 


o 


A 


X 




1 




53; 


23; 




10 


63; 


5*: 


13; 




100 


43; 




23; 


5-75/b^'J>Sti£I£±£ 


1 


43; 


63; 


23; 




10 


43; 


43; 


43; 




100 


33; 


53; 


43; 




1 


2* 


63; 


43; 




10 


2* 


43; 


63; 




100 


2* 


53; 


53; 






1* 


43; 


73; 



[ 0 0 3 7 ] 



m 3 Jc *) , 5-t 5 J U -f >&5B Stifle . 5-T 5 ; U "7* 'J > g£^l^ t [B]#W_h<7>+l^ 
oo v£ 73 #JH btifr. 
[ 0 0 3 8 ] 

HM6 ( o ^ r<7)^-fe^M) 

gstifc. * oo miz mmm c ^im ^ >r ^ 5 # ^ ( ) aw r t -t- a - * b i j > ^is 

6* 0 . 1 ft » % t * 5 ck 7 tc fin x . pHttffittfflv^TiSLto 

±ie<7>5-T $ j u -7 'j >iesfiiejg^5-T ^ j v ^ -j > iritis t lt, £ fcaise^igge 

fc-*-*Jil^l±x -t^TfB] tile LTilLfco 

UrricJ^)fII) ! f|L, *^*felc#feLT^#i^t$33;icML. plt^Lfc 

1 *) nmntrz an 15 a ) . JH2*/i& (11^ ob) tc 0 /.r^iixuL. *e« 

[ 0 0 3 9 ] 



[it 4] 







•fi(L a, b, fit) 






i 


a 


D 


5-7 5/ U 


"lOOwtppm (pH5.0) 


49 41 




1 4 4fi 




200 wt ppm (pH4.9) 


42 47 


O 1 .\J\J 


14 79 




200wt ppm (pH2.0) 








5-75/1/ 


100 wt ppm (pH5.0) 


42.28 


25.96 


14.72 




200 wt ppm (pH4.8) 


42.34 


30.92 


14.41 




200wt ppm (pH2.0) 










5-75/ Is? 'J >m (Owtppm ) 


42.03 


25.16 


14.66 



[ 0 0 4 0 ] 

u c i: tc & s o 5-t 5 j v -f m > se^geig ^ 5-t 5 / U 7" 'J > StffiSt^ <7)^ 

[ 0 0 4 1 ] 

7 ( 7° ^ > ? h 

194 ppm) t ft § «k 7 tCTjn^ . ? n u ^ (Chi or el la sp.)^}fftL. #F ftBg&fr 3 0°C <0 
&£!gfc 7 *g«*ffv>. M#«^IIJ^ (0D 6 6 0 nm)Lfc. 

115 (*g«*R<7>j£^) lc^-*-»t®ig«i*100 mLtc5-T3 ; u "7 > gfjg&jg mM C 1 6 
8 ppm) ft £ «fc 7 iztWZ. . 9 xj v 7 (Chi or e 1 1 a sp. ) *Jttt L . §f ^Bf^#TT30°C<7>& 
Stfi t 7 igft^ff CO D 6 6 0 nm)Lfc. 

i5 (igfti*<7>/£^) lc^-ti^Mi:g«i*100 mLlc * n u ^ (Chlorel 1 a sp.)*JtttL. 
£f ^Bi*frTT*30°C^ttS|g i: 7 tg«^tf v*. K#M^PJ£ (OD660 nm)Lfc. 
[ 0 0 4 2 ] 



[it 5] 





mg/L 


NaN0 3 


250 


CaCI 2 -2H 2 0 


25 


MgS0 4 -7H 2 0 


75 


K 2 HP0 4 


75 


KH 2 P0 4 


175 


NaCI 


25 


NaSi0 2 -9H 2 0 


50 


EDTA 


50 


FeS0 4 -7H 2 0 


5 


H3BO4 


10 


ZnS0 4 -7H 2 0 


10 


MnCI 2 -4H 2 0 


1.5 


(NH 4 ) 6 Mo 7 0 24 -4H 2 0 


1 


CuS0 4 -5H 2 0 


1.5 


Co(N0 3 ) 3 -6H 2 0 


0.5 



[ 0 0 4 3 ] 
[H6] 

$£^(®tfcfi: OD660 nm) 









0 


1 


2 


3 


mmw* 


1.8 


6.5 


12.6 


15.0 




1.8 


6.3 


12.5 


14.8 




1.8 


6.2 


11.9 


14.0 



[ 0 0 4 4 ] 

*sjh<7>h 6 «fc *> m h «k 7 \z. 5-7; >) >mmmuit^>-T 5 j u > 8£^g£ 

[ 0 0 4 5 ] 
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